The modifications on a lean fish (cod -Gadus morhua) and a fatty fish (farmed salmon -Salmo salar) after the application of pan-frying using two types of oil with different lipid profile (extra virgin olive oil and sunflower oil) was the aim of this study.
composition, which may improve the approach to achieve a real intake of healthy nutrients as omega 3 fatty acids.
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INTRODUCTION
Gastronomy has always been considered an important tool to achieve an optimal diet. Among the most usual cooking technologies used to prepare food is the pan frying. This technology can significantly affect the fat intake, both the amount and the quality, and in consequence, the consumer's health.
A strong recommendation to increase the intake of fish, specially fatty fish, is The objective of this paper was to contribute to increase the knowledge on cooked fish composition data considering different variables. In particular, this work analyses the modifications on lean fish and fatty fish (cod and farmed salmon) after the application of pan-frying using two types of oil with different lipid profile, extra virgin olive oil and sunflower oil. Changes in the composition and lipid profile were evaluated, and also the oxidation process induced by this cooking technology was studied.
EXPERIMENTAL

Samples
Fillets of cod (Gadus morhua) and farmed salmon (Salmo salar) were purchased at the supermarket and cut into slices with the same form and thickness (1.5cm on average). They had been recently caught from the open sea and from the farm, respectively,(< 48h) and maintained on chopped ice, prior to being sampled. Fish fillets were vacuum-packed and stored at -30ºC (no more than 30 days). For the analysis of each type of fish the frozen samples were thawed at 4ºC, during 24 hours, and then they were randomly chosen for each treatment. The fillets were then divided in three batches: one batch of fillets was analyzed in raw, a second one was analyzed after frying with extra virgin olive oil and a third one after frying with sunflower oil. Four fillets were selected per batch and analysis was performed after their homogenization. As culinary fat, commercial extra virgin olive oil and sunflower oil were used. Lipid profile of extra virgin olive oil and sunflower oil were analyzed and they are shown in table 1 (g/100g fatty acids).
Cooking procedure
The fillets were fried in a frying pan (25cm diameter) for 4 min (2 min for each side) using an oil/food ratio of 10 ml oil/100 g sample (for each fillet the exact volume of fresh oil was calculated). The oil temperature prior to start frying was 180ºC, controlled by a specific digital thermometer (Fluka 51). During frying the core temperature of the fillets was recorded (T=65ºC for salmon and T=85ºC for cod). After frying, the fish fillets were drained gently on stainless steel grills and allowed to be air cooled. at a rate of 10ºC/min, then increased to 220ºC at a rate of 4ºC/min, which was held for 15min. The carrier gas was hydrogen, and the pressure was 20.5psi. Split ratio was 120:1. The identification of the fatty acid methyl esters was done by comparison of the retention times of the peaks in the sample with those of standard pure compounds (Sigma, St. Louis, MO, USA) and by spiking the sample with each standard compound individually. The quantification of individual fatty acids was based on the internal standard method, using heptadecanoic acid methyl ester (Sigma, St. Louis, MO, USA). 1ml of the internal standard solution (7mg/ml) was added to 1ml of the fatty acid methyl ester hexane solution, just previously to be injected.
Chemical analysis
Cholesterol content was analyzed by gas chromatography, previous extraction with hexane (Kovacs and others 1979). A Perkin-Elmer Autosystem XL gas chromatograph equipped with an HP1 column (30m x 0.25mm x 0.1μm) was used. The oven temperature was 265ºC. The temperature of both the injection port and detector was 285ºC. Cholesterol was identified by comparing its retention time with that of a standard (Sigma, ST. Louis, MO, USA) and quantification was done by using pure cholestane (Sigma, St. Louis, MO, USA) as an internal standard, which was added to the sample as a solution (2mg/ml), previously to the extraction procedure. A Perkin-Elmer Turbochrom programme was used for quantification.
Lipid oxidation (TBARs value) was determined according to Tarladgis and others (1960) with modifications by Tarladgis and others (1964) . Results are shown in mg malonaldehyde/kg sample (ppm).
Statistical analysis
Each cooking procedure was done in duplicate, and the analytical parameters were determined four times in each sample. Data presented in tables are the mean, standard deviation and coefficient of variation for each parameter and type of sample.
For each type of fish, a one-way ANOVA and Tukey´s b post hoc were used to analyse statistical differences among the three studied conditions (raw-freeze thawed fish, fried with extra virgin olive oil, and fried with sunflower oil).
Principal component analysis (PCA) was also carried out in order to evaluate the influence of the analysed parameters on the total variability found. Varimax rotation was applied in order to maximise the variance in each loading vector.
Statistical analysis was performed using SPSS software for Windows (release 15.0). Tables 2 and 3 Simultaneously to the reduction of moisture, an exchange of fat between the food and the fat takes place when frying is applied, affecting differently depending on the type of fish. Expressed on a dry matter basis, the increase of the fat content was 11.6% and 16.4% for cod fried with sunflower and extra virgin olive oil, respectively. On the contrary, in the case of farmed salmon, decreases of 2.1% and 8.9% of fat content were observed after frying with olive and sunflower oil, respectively. As it is shown in the tables, when these results are expressed on a product (ready to eat) basis, fried cod showed an increase of fat with both culinary oils, especially with olive oil, compared to raw cod. However, the fat content of farmed salmon hardly changed.
RESULTS & DISCUSSION
General composition
Modification of moisture and fat content led to changes in the protein values and in TEV. Protein increased a 35% on average when cooking both types of fish with sunflower oil, and around a 25% when frying with olive oil. TEV increased when salmon was fried with olive oil, but it was not modified with sunflower oil. In the case of cod, TEV increased significantly with both culinary oils (around a 75%), from 60.90 to 106.53 kcal/100 g product with olive oil and to 109.09 kcal/100 g product with sunflower oil. Cholesterol content was only affected in the case of cod fried with olive oil (from 69mg/100g to 52mg/100g); no statistically significant changes were found for salmon samples, although a trend to a decrease during frying with olive oil was noticed.
Lipid profile
The fat content of raw fish can influence fat exchanges between the culinary fat and the fish (Sanchez-Muniz and others 1992). Sioen and others (2006) analysing changes in the fatty acids content of both cod and salmon as a consequence of pan-frying with margarine and olive oil found a significant increase in the case of cod and a decreasing trend in the case of salmon. In this work, similar results were found: pan-frying with both oils significantly increased the total fat content and the three fatty acids fractions in the case of the lean fish (cod), whereas the total fat content and the different fatty acids of salmon were hardly modified after frying.
Fatty acid profiles of farmed salmon, raw and fried with olive oil and sunflower oil (g/100 g fatty acids) were shown in table 4. In raw salmon, the most abundant fatty acids were oleic (27.59%), palmitic (15.09%), DHA (10.01%), and linoleic (7.98%). Frying with olive oil, slightly increased oleic acid to 30.4% whereas frying with sunflower oil increased linoleic acid up to 11.6%. No quantitatively relevant decreases were found in any particular fatty acid, being all of them similarly affected.
A totally different profile of raw cod samples was found compared to farmed salmon ( Table 6 ). The most abundant fatty acids in raw cod were DHA (33.01%), followed by palmitic (19.96%), EPA (14.56%) and oleic acids (9.59%). This profile significantly changed with frying. Oleic and linoleic became more abundant with frying, achieving a 65.12% and a 6.46% respectively when using olive oil, and reaching a 45.40% and 31.58% when using sunflower oil.
Significant decreases were found during frying with both oils for palmitic, α- In relation to the EPA+DHA content, although there is a decrease with pan-frying in the case of farmed salmon, the dietary supply was much higher regardless the type of oil used, than that of the lean fish. Taking into account that a usual portion of fish is around 150g (Muñoz and others 2004 ) the supply of the mixture of EPA + DHA when the fishes were cooked with olive oil was 6.37g for salmon and 0.330g for cod, and when they were cooked with sunflower oil it was 5.65g for salmon and 0.315g for cod. So, the recommended intake for the sum of EPA + DHA, that it is established in 0.650g/day (Simopoulos and others, 1999), would be widely covered by a portion of fried salmon and in a 50% with a portion of fried cod.
The omega-6/omega-3 ratio is also a very important index from a public health standpoint. It is recommended not to be higher than 4 to 1, because an alteration of this balance increases the incidence of chronic and cardiovascular diseases fried with extra virgin olive oil, and fried with sunflower oil) seemed to be influenced and separated by their different lipid profile. These results showed that the relative differences due to the frying process were much higher in the low fat fish than in the high fat one. The type of oil will consequently have more influence in the nutritional fish quality for the lean fish compared to that of the fatty fish. This fact was a consequence of the higher absorption of fat in the case of cod.
In conclusion, this paper contributes with original results concerning variables affecting composition of cooked fish, needed to achieve a closer approach to real dietary nutrients intake. Results as mean± standard deviation (SD). Different letters in the same raw denote significant differences (p<0.05). *Coefficient of variation = SD/mean x100. 
